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1. CynoBo-mMeauyHa oliHKa iHpapKTy MO3Ky, KDOBOBH/IMBIB TPAaBMaTMYHOTO i HETPABMATUYHOTO I'eHE3IB Ta
BU3HA4YE€HHS AABHOCTI iX yTBOPEHHS! MOPDOJNOriYHUMHU Ta Qi3MIHHMH METOIAMM.

2. Forensic evaluation of brain infarction, hemorrhages of traumatic and non-traumatic genesis and determination
of the time of their formation by morphological and physical methods.

Pedepar:

1. AuceprauiitHa po6oTa NPUCBSIYEHa CyJ0BO-MeNHii oLiHLi iHPapKTIB MO3KY Ta KPOBOBUJIMBIB TPaBMaTU4YHOIO i
HETPaBMaTUYHOTO reHe3y, a TAKOX BU3HAYEHHIO AaBHOCTI iX yTBOPEHHS 3a JOMOMOrolo MopdooriyHux ta
$i3YHUX METOAIB. AKTYaJIbHICTh TEMU 3YMOBJIEHA BUCOKOIO YaCTOTOIO YEPENHO-MO3KOBUX TpaBM (UMT), aki e
OJHVMMU 3 HaMOLMUPEHiIMX MPUYMH JETANBHOCTI Ta iHBanigM3auii cepel npauesfaTHOro HaceneHHs. Y po6ori
PO3IJISTHYTI Cy4acHi MeTOIM NiarHOCTHKY, BKJIIOYAlOuM TPAAULIIAHI riCTONOrIYHI TEXHIKM, NONSpU3aLiiny ta 3D
Miosnep-mMaTpruHy MiKPOCKOTIiIO, a TakoX ix edekTuBHICTb y Audepenuiaiil npuynn cmepri. ¥ pamkax
OOCiaXeHHS OyJIO MPOBEAEHO IMOPIBHANIBHMIM aHaJI3 FiCTONONYHMX 3pa3KiB MO3KY BiJ 300 TpyIis 3 pisHUM



reHe3oM CMepTi. BcTaHOBIEHO, WO TPagULiiHi TiCTOOrYHI METOAU MaIOTh O6MEXEHY crielUdiuRICTL TIpU
BU3Ha4YeHHI JaBHOCTi yTBOpeHHS KPOBOBWIMBIB. HaToMicTh, 3acTocyBanss 3D Mionnep-mMaTpu4HOi MiKpOCKOTIii
3abesneyye BUCOKY TOYHICTb (10 100 %) y audepenuiauil sunanxis inpapKTy MO3Ky Ta reMOpariYyHMX KpOBOBUJIMBIB.
MeToznu nonspusatiitHo-kopensuinHoi Mikpockonii npogeMOHCTpyBany YyT/nBicTe 10 90 % y BCTaHOBJIEHHI
reHesy MatoJsorif npy aHanisi acuMeTpii Ta excuecy po3noainis. JJOCHIIKEHHS TaKOX I10Ka3asio0, U0 YaCoBi 3MiHU B
mopdosiorii MO3KOBOI TKAHHHYM MOXYTb 6yTH 06'€KTHBHO OLIiHEH], 30KpEMa, YaCOBA JJMHAMIKa 3MiH CTaTHCTHYHUX
MOMEHTIB BKa3y€ Ha MOXJIMBICTb BU3HAYEHHSA JABHOCTI yTBOPEHHS KPOBOBUNUBIB 10 96 roauH. Pesynbratu
OucepTaLiiHoi po60TH MAIOTh TIPAKTUYHE 3HAYEHHS AN CYA0BO-MEJNYHOI €KCHEPTU3H, OCKIILKM CIIPUSIOTH
YOOCKOHAJIEHHIO IiarHOCTUYHUX METOAMK Ta pO3po6Li HOBUX KpUTEpIiB 414 OLiHKY NPUYMH CMEPTL. Po3pobiieHi
MiJX0OM MOXYTb 6YyTH BIIPOBAIKEH] Y PAKTHUKY 06J1aCHUX 610PO CYy0BO-MEINYHOI €KCNIEPTHU3H, 1O MiABUILUTD
edexTHBHICTb PO3CHiyBaHHS KPUMiHANLHYX Cripas, nos's3aHux 3 YMT. KiioyoBi ¢/10Ba: YepenHo-MO3KOBa TPAaBMa;
IaBHICTh YTBOPEHHS YIUKOIDKEHb; MaTpullst Miosnnepa; slazepHa NoysspUMeTpist; 6i0J10r4HI TKAHUHM, NiarHOCTUKA,
ricrosioriuni 3pi3u; nasep; NoJspu3aLis; CTaTUCTUYHI MOMEHTH 1-4 NOpAIKIB; ilemiyHuit inpapKT MO3KY;
remopariyHui inpapKT MO3KY; FOCTPa ilieMis; CyZOBO-MELUYHA €KCIEPTU3a; CYI0Ba MEOULIUHU.

2. This dissertation presents a comprehensive study on the forensic medical evaluation of brain infarction and
hemorrhages of both traumatic and non-traumatic genesis, as well as the determination of the time of their
formation utilizing morphological and physical methods. The significance of this research is highlighted by the
alarming statistics surrounding traumatic brain injuries (TBI), which constitute 30-40% of all trauma cases and
represent the leading cause of mortality and disability among working-age individuals. Globally, over 10 million
people suffer from TBIs annually, with 250,000 to 300,000 cases resulting in death, while the incidence in Ukraine
ranges from 2.3 to 6 cases per 1,000 population, with a mortality rate of 2.4 per 10,000. This dissertation
emphasizes the necessity for a multidisciplinary approach in addressing TBIs, involving fields such as
neurosurgery, neurology, rehabilitation, and forensic medicine. The study systematically reviews the current state
of forensic methodologies concerning the determination of causes of death related to brain hemorrhages, focusing
on the objective criteria for assessing the time elapsed since the onset of hemorrhage until post-mortem
examination. A total of 300 brain samples from deceased individuals were analyzed, including 100 samples each
from cases of traumatic hemorrhage, ischemic infarction, and hemorrhagic infarction, alongside a control group of
60 samples from individuals who died from cardiovascular diseases. Traditional histological methods, including
Nissl staining, Shpil-Mayer staining, and Perl's reaction, were evaluated for their effectiveness in differentiating
and establishing the age of traumatic hemorrhages and brain infarcts. The results indicated that these methods,
while essential, do not provide sufficient specificity for accurate differentiation of the genesis or age of
hemorrhages. In contrast, advanced techniques such as differential Mueller-matrix microscopy (MMM)
demonstrated a significant improvement in diagnostic accuracy. For instance, MMM achieved a balanced accuracy
of 95-96% for group differentiation between traumatic and non-traumatic origins, with sensitivity levels ranging
from 82% to 100%. The study also revealed that the time dynamics of changes in statistical moments indicated a
capacity to determine the age of hemorrhages within 24 hours, with a margin of error of 50 min+ 15 min. Moreover,
the research introduced new forensic medical criteria based on statistical and information analysis of the obtained
datasets, highlighting the importance of polarimetric and phase tomographic methods in forensic applications.
Findings showed that the time of formation of traumatic hemorrhages could be accurately determined within 168
hours, depending on the applied method, with the highest precision achieved through polarimetric approaches,
which demonstrated accuracy up to 30 min +10 min. The practical implications of these findings extend to the
enhancement of forensic diagnostic methods, providing a robust framework for the differentiation and assessment
of brain injuries. The integration of these advanced methodologies into forensic practice promises to improve the
accuracy of evaluations related to the causes of death and the timing of injuries, addressing a critical need within
the field of forensic medicine. This dissertation not only fills a significant gap in the existing literature but also lays
the groundwork for future research aimed at refining diagnostic techniques for brain injuries. Key words:
traumatic brain injury; age of injury; Muller matrix; laser polarimetry; biological tissues; diagnosis; histological
sections; laser; polarization; statistical moments 1-4 orders; ischemic cerebral infarction; hemorrhagic cerebral



infarction; acute ischemia; forensic medical examination; forensic medicine.
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HayxoBa (HayKOBO-Te€XHi4¥Ha) MPOAYKIIifA: Crioco6M DOCI/KeHb Ha SIKi OTPUMAHO NaTeHTH YKPaiHK Ha
KOPHCHY MOJENb

CouiaIbHO-EKOHOMIYHA cnpaMOBaHiCTb: MOJTiMIUEHHS IKOCTi XKUTTS Ta 30OPOB'sl HACEJIEHHS,

e(PeKTMBHOCTI JiaTHOCTUKH Ta JIIKYBaHHSA XBOPHUX

OxopoHHi gokymeHTH Ha OIIIB:

BrHaxopu, KOPUMCHI MOZENI, MPOMHUCTIOBI 3pa3Ku
1. Fapaspiok MC, Bauutcekuit BT, Banuyssik Of, Yenko OT, Yimenko KOO, ly6onasos OB, Ta i,
BUHaXiIHUKY; YepHiBepKMI HauioHanbHUI YHiBepcuTeT iMeHi HOpis QelpkoBrya, naTeHTOBAACHMK. Cnoci6
3D-mwnnep-maTpuuHoi gudepeHifiHol JiarHOCTUKK T2 BUBHAYEHHS JaBHOCTI YTBOPEHHS KPOBOBUJINBIB
TPaBMAaTUYHOTO reHe3y, iHPapKTy MO3KY illeMivHOro i remopari4yHoro reseay. [lareHTt YkpaiHu Ha KOpUCHY
monesis N@ 145299, 2020 Jinc 25. 2. Fapazgiok MC, Baunucekuit BT, BuHaxigHuKY; BUuit nepxxasHuii
HaByaJb-HUIT 3aKa]] YKpaiHu « ByKOBUHCHKMIA AeP)KaBHUI MEIMYHMI YHIBEpCHUTET», NaTeHTOBMACHUK. Cnocib
BCTaHOBJIEHHS MPUYMHU HACTAHHS CMEPTI Bifl KPOBOBU/IMBIB y TOIOBHMI MO3OK JIIOJOUHM TPaBMAaTUYHOTO Ta
HeTpaBMaTUYHOTO reHe3iB METOAOM bGaratornapameTpruHol Noaspu3aliitHoi Tomorpadii fiHiiHOro AMXpoismy.
[NaTeHT YKpainu Ha KopucHy mogenb N2 146983. 2021 Bep 31. 3. l'apasaiok MC, baunnHcbkui BT, BuHaxigHuUKy,
Buiumii gepxaBHuil HaBYaTbHUI 3aKi1af, YKpaiHy « ByKOBUHCBKUI JepKaBHUI MEJUYHUI YHIBEPCUTETY,
nateHToBnaacHuK. Croci6é BCTaHOBEHHS MPUYMHU HACTAHHA CMEPTI Bifl KPOBOBWIMBIB y TOJIOBHMI MO30K
JIOAVHY TPAaBMaTU4YHOTO Ta HETPAaBMAaTUYHOTO reHe3iB MeTooM 6araTonapameTpuyHoOl NoaspU3auinHol
tomorpadii uupkyaspHoro Auxpoiamy. [lateHt Ykpainu Ha koprcHy mozenb N2 147635. 2021 Tpa 26. 4.
Tapasmiox MC, baunHcbkuit BT, BuHaxigHuky; Bulinii jepxaBHUi HaB4aJbHUN 3aKiaj, YKpaiHu
«BYKOBMHCBKHMH Jlep>KaBHUM MeAMYHUI YHIBEPCUTET», IaTeHTOBNACHUK. Crioci6 BCTaHOB/IEHHS IaBHOCTI
YTBOPEHHSI KPOBOBUJIMBIB Y FOJIOBHUI MO30K JIIOAMHM TPAaBMaTM4YHOrO Ta HETPABMAaTUYHOIO FEHE3iB METOLOM
audyaHoi Tomorpadii paykryallii UMPKYASIPHOro AUXpoiamy. [laTeHT YKpainu Ha KOPUCHY Mozenb N2 148345,
2021 Jlum 28. 5. Tapasaiok MC, baunHcbkuit BT, Banuynsk OS], Yenko Or, Yuenko Y00, ly6onasos OB, Ta iH.,
BMHaXigHUKK; YepHiBeLlbKWI HaLiOHaNbHMI YHiBepcUuTeT imeni IOpis PeabkoBuya, nateHToBnacHuk. Cnocib
MOJISIPU3aLliiHO-KOPeNA{inHOTO KapTorpady-BaHHs ONTHYHOI aHI30TPOIi] MiCTONOTYHMX 3pi3iB TKAHWHU
MO3Ky. [TaTeHT YKpaiHu Ha KOpUCHY Mozenb N¢ 145300. 2020 Jiuc 25. 6. Tapasaiok MC, baunHceskui BT,
Banuynsak OS], Yuenko OT, Yienko K00, ly6onazos OB, Ta iH., BAHaXiIHUKK, YepHiBEbKUI HALliOHATbHU
yHiBepcuteT iMeHi I0pig PenpkoBuya, nateHTOBNACHUK. CNIOCi6 BEKTOP-NapaMeTprMuHOl AudepeHIiiHoi
AiarHOCTHKY Ta BU3HAYE€HHS JAaBHOCTI YTBOPEHHSI KDOBOBHJIMBIB TPaBMaTUYHOTO reHesy, iHdapKTy MO3KY
imemiyHoro i remopariyHoro reHesy. IlareHt YkpaiHu Ha KopucHy Moaens N 145840. 2021 Ciy 06. 7. [apasaiok
MC, Bauuncbkuit BT, Banuynsak O, Ymenko O, Yuenko 100, Jly6onasos OB, Ta iH., BUHAXiZHUKMY,
YepHiBelbKUit HanioHanbHUI yHiBepcuTteT iMeHi HOpis GegpkoBuya, natreHrosnacHuk. Crnocié monnep-
MatpuuHoi Tomorpadii 3D po3noginis nBonpomeHe3anoMIeHHA ricTONOTYHUX 3pi3iB TKAHMHU MO3KY. [laTeHT
Ykpainu Ha kopucHy mogenb Ne 145841. 2021 Ciu 06. 8. Tapasaiok MC, bauuncekuit BT, Banuynak Of, YineHko



Or, Yuenxo 100, lly6onasos OB, Ta iH., BUHaXigHMKY; YepHiBeILKMI HaLliOHANBHUH YHiBepcuTeT iMeHi FOpig
®enproBuya, NATEHTOBNACHMK. Croci6 Audy3HOTO MIOJIEP-MaTPUYHOTO NOJSIPU3aLiHOrO KapTorpadysaHHs
ONTUYHOI aHIBOTPOIIII NiCTOIOTYHMX 3Pi3iB TKAHWHM MO3KY. [laTeHT YKpaiHu Ha KOPUCHY Mozesib N2 146892.
2021 Bep 31. 9. Yenko OT, Ymenko 100, [ly6onaszos OB, Contuc IB, JlutBurenko OO, Mapaamiok MC, Ta iH.,
BHHaxigHUKY; YepHiBelbKHI HalliOHANBHMI YHiBepcuTeT iMeHi I0pis @enpkoBuya, mateHroBnacHuk. Crnocié
MIOJIIEP-MaTPUYHOr0 NOIAPH3aHiAHO~(PIYOPECUEHTHOIO JeTEKTYBAaHHS | MOHITOPHHTY 3MiH Mar
ZBOTIPOMEHE3AJIOMIIEHHS Npernapartis 6iosiorivHux TkauuH. [larent Ykpainy Ha kopucHy moaens N@ 155511
2024 Yep 03. 10. Ymenko OT, Ymenxo 00, [ly6onasos OB, Conruc IB, JintBunenko OO, Mapazgiox MC, Ta iH.,
BMHaXigHUKY, YepHiBeubkuil HalioHanbHUiI yHiBepcuTet iMeHi I0pia Oenpkosuya, nareHToBNacHMK, Crnoci6
NoJsiApr3alifHO-iHTepdEePEHUIHOIO JEeTEKTYBAHHS Man JIOKAJIbHOTO KOHTPAaCTy iHTepdepeHuiiHuK
300pakeHb 115 MOHITOPUHTY 3MiH JBONPOMEHE3aIOMJICHHS IIperaparis 6ioyoriyHUX TKaHuH. [latent Ykpainu
Ha KopucHy mozaens N¢ 155510. 11. Yuenko OT, Yrenko 100, Jly6onazos OB, Contuc 1B, Jinteunenko OlO,
l'apazmioxk MC, Ta iH., BUHaXigHKKY; YepHiBeUbKHUIA HalioHanbHUI YHiBepcuTeT iMeHi Opis GeaskoBuya,
nareHToBsacHUK. Crocié nonsapusauiitHo-mMarpuyHoro GayopecueHT-Horo JeTeKTyBaHHs i MOHITOPUHTY 3MiH
Mar Auxpoismy npemnaparis 6i070TiydMx TKaHuH. [TateHT YkpaiHu Ha KopucHy mogenb N2 156081. 2024 Tpa 08.
12. Ymenko O, Ymenxo 00, ly6onasos OB, Conruc IB, JIuteBunenko OO, Fapasniok MC, Ta iH., BUHAXiAHUKM;
YepHiBenbKUiA HalliOHanbHUM yHiBepcuTeT iMeHi I0pis PeapkoBuya, nareHtopaacHUK. Crocié 3D uudposoro
roJjiorpaivHOro NOMapoBOro JeTeKTyBaHHS | MOHITOPMHIY 3MiH Mall ABONIPOMEHEe-3a/IOMJIEHHS ITPENnaparis
Giomoriunmx TkaHuH. [TaTeHT VKpaiHu Ha KopucHy moaesnb N2 156595, 2024 Yep 17. 13. Yienko OT, YmeHko
100, Iybonasos OB, Contuc 1B, JinteuneHko OIO, l'apazgiok MC, Ta iH., BUHaxigHUKy; YepHiBeubKui
HauioHasibHMI yHiBepcuTeT iMeHi 10pis PeapkoBuya, nareHTOBNRACHUK. Crioci6 nonspu3auinHo-
inTeppepeHLifHOro NeTEKTYBAHHS Marl IOKaJIbHOTO KOHTPACTY iHTephepeHiiHMX 300pakeHb A1
MOHITOPHHIY 3MiH AUXPOI3My nIpenaparis 6i0710TIYHMX TKAHKH. [IaTeHT YKpalHu Ha KOPHCHY Mogesis N2
155509. 2024 Bep 06. 14. Ymenko Or, Yenko Y00, [ly6onazos OB, Contuc IB, JlutsuHenko OlO, l'apaspiok
MC, ra iH., BUHaxigHuKY; YepHiBelbKUit HaLlioHanbHUH yHiBepcuTeT iMeHi Opis PepbkoBuua,
nareHTosnacHuk. Cnocié 3D-Mionep-MaTpU4HOro NOapoOBOro JETEeKTYBAHHS | MOHITOPUHIY 3MiH Man
AMXpoi3my npenaparis 6ion0riyHMx TkaHuH. [latenT Ykpainu Ha KopucHy mogens N 156080. 2024 Tpa 08.
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